voltage-gated channels and contribute to the gating module that senses the membrane potential and transmits this information to the activation gate.
channels rotate in response to a depolarization, perhaps without any translation. This intriguing possibility is somewhat obscured, however, by the fact that the experimental results of the two papers are almost completely contradictory! To try to resolve the apparent discrepancies and provide a stage for understanding these seminal studies, I engaged several of the authors (P. Bezanilla, U. Isacoff, and P. Selvin, personal communication) in detailed discussions that contributed to the text that follows.
Both studies estimate distances between identical residues in different subunits from the resonance energy transfer between two fluorophores, one acting as a donor and the other acting as an acceptor. Individual residues were mutated to cysteine, the channels were expressed in oocytes, and appropriate fluorophores were attached covalently to these cysteines. Because the energy transfer between an excited donor in one subunit and an acceptor in another is so sensitive to distance, it is possible to measure distance changes of Ͻ1 Å , if all relevant parameters are known with some degree of accuracy. There were two objectives in these studies: to measure distances between identical residues in different S4 segments of the same channel, and to examine how these distances are affected by the membrane potential.
Although both studies used energy transfer to estimate distances, they used quite different methods. Cha 
